DFT calculations of water clusters Simulated STM images
The simulation of STM images within the Tersoff Hamann S1 approach as done here requires the choice of two parameters: the voltage, V , and the distance between the tip and the substrate, d(tip/Cu). In Fig. S2 we show the simulated STM image for the n = 13 'symmetric dimer' at a range of voltages and distances from the surface. All values give qualitatively similar images, with two bright spots, corresponding to the two high-lying oxygens of the DAs, being the dominant feature. Therefore, the results presented in this work are not determined by the choice of voltage bias or tip/substrate distance. 
Analysis of the adsorption of water clusters
The H-bond strength between the H 2 O molecules in the cluster and between the cluster and the substrate have been analyzed to examine why clusters tend to flatten on Cu(111) as they become larger. The H-bond strength is computed as:
where E gas n×H 2 O is the total energy of a cluster of n water molecules in the gas phase and E H 2 O of a single H 2 O in the gas phase. The interaction between the water molecules and the substrate is estimated as:
where E H 2 O/Cu(111) , E sp Cu(111) and E sp n×H 2 O are total energies of the whole system and of the unrelaxed substrate and water cluster in the gas phase, respectively. As with energy decompositions in general, this decomposition is somewhat arbitrary but has proved useful in the past in obtaining a semi-quantitative description of the balance of water-substrate and hydrogen bonding interactions for water on metals.
S3
The values of these two quantities for clusters from the hexamer (n = 6) to the tri-lobed structure (n = 18) are shown in Fig. S4 . Calculations were performed on both optB86b-vdWand PBE-optimized structures. To an increase in size of the cluster, a decrease in H-bond strength and an increase in water/surface interaction also follow. This trend applies to both functionals, although the water-surface interaction calculated with PBE is systematically weaker, as expected. Conversely, the H-bond strength is very similar with both functionals.
Indeed, the average H-bond strength in the cluster reduces linearly with N from E HB = −325 meV in the hexamer to E HB = −199 meV in the tri-lobed structure. Conversely, Figure S4 : H-bond strength, E HB , and surface/cluster interaction, E int , for structures from the hexamer (n = 6) to the tri-lobed structure (n = 18). Shaded symbols correspond to values calculated with the optB86b-vdW functional, open symbols with the PBE functional. E HB was calculated according to Eq. 1 and E int according to Eq. 2.
the cluster/surface interaction increases from E int = −303 meV in the hexamer to E int = −468 meV in the tri-lobed structure. This weakening of the H-bonding network and the increased interaction with the surface thus explain the smaller H 2 O/Cu(111) separation and the subsequent flattening of the structure. However, the flattening is only partial because of other constraints in the water ring: indeed, double acceptors are at equilibrium at ∼ 3.20Å
away from Cu(111), and the molecules bonded to them at ∼ 3.00Åand this does not change whether the rest of the structure is flat of buckled.
